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Chapter 1  Control of Communicable and Certain Non-Infectious Diseases 
There is an abundance of information in this chapter that will be critical to your overall 
understanding of what the test will entail.  Other chapters will not have such an in-depth review, 
because all of the information relates to other subject matter in the chapters that are 
recommended in this study guide, both in the Salvato text and the Marriott text. 
 
Definitions  Pg. 1-12   
Of the eleven pages of definitions, be familiar with the following terms that are most related to 
Environmental Health  
 
Antigen 
Carrier 
Communicable Disease 
Disinfection 
Endemic 
Epidemic 
Epidemiology 
Host 
Incubation period 
Infectious disease 
LD 50 

NOEL 
Pathogen 
Personal Hygiene 
Prospective study 
Reservoir (of infectious agents) 
Retrospective Study 
Sanitize 
Sterilization 
Transmission of Infectious Agents 

a. Direct transmission 
b. Indirect transmission 

(1) Vehicle borne 
(2) Vector borne 

(i) Mechanical 
(ii) Biological 

c. Airborne 
 
Infant mortality rate 
Morbidity rate 
Mortality rate 
 



Disease Control Pg.  18, 23- to top of 32   
Review information related to the following: 
 
Core health problems in developing countries 
Closely review Figure 1-1 on page 24 relating to Spread of Communicable Disease 

a. Source 
(1) agent factors 
(2) examples of chemical, physical, and biological agent factors 
(3) how to control the source 

 
b. Mode of Transmission 

(1) environmental factors 
(2) how to control the modes of transmission 

 
c. Host susceptibility 

(1) animals and humans 
(2) dose 
(3) virulence 
(4) environmental pollutants 
(5) personal behavior 
(6) how to control host susceptibility 

 
Typical Epidemic Control  pg. 28-32 

a. General Precautions During Outbreaks 
b. General Sanitation 

 
Respiratory Disease  pg. 32-34 

a. Koch’s Postulates 
b. Brief review of Table 1-6  Respiratory Diseases 
c. Control Measures 

 
Water and Foodborne Diseases   pg. 34-38 

a. Mode of transmission 
b. General health effects 
c. Conditions under which pathogens survive and die 

*Note:  This information will be provided in the Marriott text also. 
d. Generally know the dose necessary to cause illnesses such as Salmonella and 

Vibrio cholera compared to Campylobacter and Cryptosporidium. 
 

Figure 1-2 Chart of Water and Foodborne Diseases  pg. 40-48 
Be familiar with the agent, reservoir, symptoms, incubation times, and preventive measures of 
the following waterborne and food borne diseases: 

a. Botulism 
b. Staphylococcus food poisoning 
c. Clostridium perfringins 
d. Bacillus cereus (emetic and diarrheal types) 



e. Salmonellosis 
f. Typhoid fever 
g. Cholera 
h. Campylobacter enteritis 
i. Vibrio parahaemolyticus 
j. Diarrhea enteropathogenic (Traveler’s diarrhea) 
k. Yersiniosis 
l. Listeriosis 
m. Vibrio vulnificus 
n. Listeriosis 

 
Study Guide Note:  ALL DIEASES NOTED ABOVE ARE CAUSED BY BACTERIA, ALSO 
THESE DISEASES ARE DISCUSSED IN SIMILAR FASHION IN THE ESSNETIALS OF 
FOOD SANITATION BY MARRIOTT 
 
Also, review the following waterborne/foodborne diseases caused by viruses and protozoa: 
 

a. Hepatitis A 
b. Viral gastroenteritis caused primarily by the Norwalk virus 
c. Giardiasis 
d. Cryptospordiosis 
e. Trichinosis 

 
Study Guide Note: KEEP IN MIND THAT ALL OF THE DISEASES ARE INCLUDED IN 
THE CONTEXT OF SPECIFIC SECTIONS OF SALVATO AND MARRIOTT 
TEXTBOOKS, HOWEVER THIS CHART MAY PROVIDE YOU WITH THE BEST 
APPROACH WHEN STUDYING FOR THE EXAM ONCE THE CHAPTERS HAVE BEEN 
READ THUOROUGHLY.  
 
Historical Waterborne Disease Background  pg.  55 to top of 57 
 
 Know common illnesses in Europe and the United States in the mid 1800s 
 Specific knowledge of the three classic al waterborne diseases of the time 
 Dr. John Snow 
 Robert Koch 
 
General Knowledge of Waterborne Disease and Foodborne Disease Outbreaks and Control 
Measures. Read pg. to the top of 66. 
 
Review Figure 1-3  Food Sanitation Temperature Chart   pg. 66- 
 

a. Temperature to kill Trichinella spiralis 
b. Frozen food storage temperature 
c. Recommended temperature for holding milk 
d. Temperature range required for rapid bacterial growth 
e. HTST pasteurization temperatures (actually 161 oF) 



f. Batch  and UHT pasteurization temperatures 
g. Good dish sanitization temperatures 

 
Other temperature parameters not illustrated include some specific temperature control 
requirements on page 68-72 in this chapter and page 1048 and 1049 in Chapter 8 on Food 
Protection. 
 
Study Guide Note:  THERE WILL BE MULTIPLE QUESTIONS RELATED TO THIS 
VERY IMPORTANT CONTROL MEASURE. THEREFORE, THIS IS A VERY 
IMPORTANT AREA TO REVIEW PRIOR TO TAKING THE EXAM 
 
Carefully read and have knowledge of the definition of potentially hazardous foods according to 
the 2001 Food Code on page 73. It includes important information regarding the environment 
required for bacteria to survive and multiple in the list of exclusions 
 
Insect borne Diseases and Zoonoses  pg.  78-95 
 

a. General information 
b. Insect borne Diseases: Know reservoir, vector and control measure for the following 

which are organized in Table 1-13 
(1)   Bubonic plague 
(2)   Tularemia 
(3)   Rocky Mountain Spotted Fever 
(4)   Scabies’ 
(5)   Lyme Disease 
(6)   Dengue Fever 
(7)   Filariasis 
(8)   Malaria 
(9)   Yellow fever 
 
Also, know the following as discussed on pg. 84 

                  West Nile Virus 
Originated from the Middle East 
Spread by the Culex mosquito 
Flavivirus that causes encephalitis 
Cannot be transmitted person to person 

 
c. Zoonoses:  pg. 84-94 

(1)   Tickborne diseases 
      (2)   Rodentborne diseases 
      (3)   Rabies 
                  (i)    agent and rabid animals that transmit 
                  (ii)  control measures  
     (4)  Anthrax, also known as woolsorter’s disease from sheep, but also  
             cattle, swine, and horses 
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Chapter 3  Water Supply 
 
Introduction pg. 255- to top of 259 
            a.   Definition of a public water system 

b.   The number of public water supplies in the U.S. and  people they serve 
c.   Global concerns regarding a safe and adequate supply of fresh water 
d.   Groundwater pollution concerns 
e.   Pollution effects in groundwater as opposed to surface water 

 
Water Quantity and Quality pg. 265 to top of pgs. 268 and 271-317 
            a.    Have a basic understanding of the Water cycle  

b.   Geological determinants of water quantity and quality 
            (1)   Igneous rocks 
            (2)   Sedimentary rocks 
            (3)   Metamorphic rocks 
            (4)   Karst areas 
            (5)   Porosity and Permeability 
c.    MCLs and MCLGs 
e.    National Primary Drinking Water Standards: Know the MCL for the  
       following as listed in Table 3-4  

(1) Fluoride 
(2) Nitrate 
(3) Total coliform rule 

 
f.     Secondary Drinking Water Regulations: Know recommended level for the  
       following as listed in Table 3-5 

(1) pH 
                         (2)  Hardness 

(2) Iron 
 
            g.    Coliform Testing Methodology  and other tests  pg. 289 (bottom) to pg. 297 
                        (1)  Fecal coliform and  Total coliform tests 
                        (2)  Incubation temperature requirements 
                        (3)  MTF technique 
                        (4)  MF technique 
                        (5)  PA Test and MUG Test 
 

h. Know general information the health effects related to high levels of lead and 
nitrate in drinking water and control measures. Pg. 314-317.  

 



Water Supply Provided by Groundwater  pg.  338-373 
 
About one-half of the U.S population is served by groundwater for drinking and domestic 
purposes. Agriculture is a major user of groundwater as is industry. The 1980 Census recorded 
that 33 million people are served by individual well-water systems. Others that do not have 
access to public water supplies may utilize a cistern, a pond or have their water delivered by 
water tank trucks. However the majority utilize the water-well to gain access to a potentially 
plentiful supply of groundwater. It is estimated that there is 20 to 30 times more water stored 
underground than in all the surface water streams and lakes combined. Gaining access to 
groundwater is easy. Protecting and developing source may be more difficult. 
 
Have knowledge of the depth, diameter, possibility of contamination, quality and quantity of 
water in each of the following: 
 
 Types of wells: 

a. Dug well 
b. Bored well 
c. Driven or jetted well 
d. Drilled well 

 
Spring: 

a. Development 
b. Protection 
c. Infiltration Gallery 

 
Cistern: 

a. Water source 
b. Quality and Quantity issues with cistern use 
c. How much chlorine is to be used 

 
Study Guide Note:  THERE WILL BE A SUPPLEMENTAL CHAPTER IN THE APPENDIX 
WITH EXAMPLES OF POSSIBLE CALCULATIONS THAT MAY BE ON THE EXAM. 
ONE OF THESE IS TO CALCULATE HOW MUCH CHLORINE IS REQUIRED TO 
PROPERLY DISINFECT A CISTERN WITH KNOWN DIMENSIONS AND DEPTH OF 
WATER. 
 
Well-Water Supplies- Know About These Special Problems and How to Treat Each: 
 

a. Hard Water 
b. Turbidity 
c. Iron and manganese 
d. Corrosion 
e. Taste and Odor Problems 
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Pipeline Publication on Wastewater Treatment and Supplemental Handout 
 
Chapter 4  Wastewater Treatment and Disposal 
There is general information regarding wastewater treatment in this chapter, but the sections on 
on-site wastewater treatment systems will be critical when studying for the test. In fact, the text 
does not give the detail necessary for your understanding the basics of on-site treatment of 
wastewater. Therefore, supplemental materials are also provided and outlined in this section of 
the study guide. 
 
Common Enteric Pathogens found in Wastewater  Pg. 535-537 
Know how long they survive 
Conditions necessary to survive 
What level of removal of pathogens do steps in wastewater attain 
 
Definitions  Pg. 539-544   
Of the four pages of definitions, be familiar with the following terms that are most commonly 
known to Registered Sanitarians 
 
Aerobic bacteria 
Anaerobic bacteria 
Biochemical oxygen demand (BOD) 
Chemical oxygen demand (COD) 
Dissolved oxygen (DO) 
Excreta 
NPDES 
Non-point pollution 
Sewer 
    -Combined 
    -Sanitary 
 
Stream Pollution and Recovery 
BOD Test 

a.    Understand why the test is used and how BOD is derived, what conditions can be                                      
       expected in a stream that has a low BOD as opposed to a high BOD 
b. Be able to calculate BOD5  Problem and BOD Loading Problem (See calculations 

supplement 
c. Acceptable  levels  

 
COD Test 

a. How it compares to the BOD test 
b. When is it used 

 
 



DO Test   
a. Acceptable levels 
b. For what purposes is the test utilized 
c. What do low and high levels indicate and what are he effects 

 
Eutrophication  Pg. 549- 552 

a. Explain the process 
b. What kinds of water go through this stage 
c. Review Table 4-2 
d. What nutrients are associated with Eutrophication 

 
Small Wastewater Disposal Systems  Pg.  552- 600 
Number of systems in the U.S. 
The most common type system 
Wastewater Characteristics 

a. What is Black Water    Examples 
b. What is Gray Water     Examples 
c. What is in Wastewater 

General Soil Characteristics 
a. For reference purposes, soil is usually divided into gravel, sand, silt and clay 
b. Read of how each of these are identified  
c. Which ones are suitable and not suitable for small on-site wastewater systems 
d. Know about Soil Structure, Restrictive Horizons, Landscape Position,  Slope, Soil 

Texture, Soil Drainage, Soil Depth, as discussed in the text. 
e. Also, be sure to carefully study the Soil/Site Evaluation Supplement attached. It will 

provide a good overview of the subject and will provide answers to more than six 
questions on the R.S. Exam 

Note:  THERE WILL BE NO QUESTIONS ON PEROCLATION TESTS  PAGE                                        
562-566. ----SINCE THIS TEST IS NOT REQUIRED IN KENTUCKY AND    
EXPERIENCING DECREASED EMPHASIS IN OTHER STATES 

 
Absorption Fields, also known as trenches, leach fields 

a. How they work 
b. Where can they be located and installed  
c. Distances from wells, property lines, water service lines 
d. The basic construction  
e. The Biomat at the bottom of the trench 
f. Size depends on number of bedrooms 

 
 
Septic Tank 

a. Its purpose 
b. Sizing a septic tank to fit proper applications and sites 
c. Recommended tank size 
d. Detention time and implications if not properly attained 
e. Review Figure 4-8 and 4-9 



f. Suggested septic tank dimensions for the more common size tanks 
g. How often should septic tanks be cleaned and who should do it 
h. Materials septic tanks are constructed of 
i. Read of the use of septic tank cleaners and additives 
j. Why do septic tank systems generally fail 

 
 
Sewage Works Design:  Large Systems:  Page 697 to Middle of Pg. 706 plus page 651-665 
and 675-678 
Wastewater Treatment Unit Processes  
 

a. Primary Treatment  (Physical Treatment by Gravity) 
1. Screening Racks 
2. Grit Chamber 
3. Comminutors 
4. Primary Sedimentation 

b. Secondary Treatment (Biological Treatment)  Options 
1. Trickling Filter 
2. Activated Sludge 
3. Land Treatment 
4. Stabilization Ponds (Lagoons) 

c. Advanced (Tertiary)  Treatment 
1. Denitrification 
2. Phosphorous Removal and other Examples 

 
Figure 4-2 on page 699 is important to review, plus the schematic below may help. Know the 
sequence of the unit processes and a little about what is being accomplished at each step.  
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Chapter 5 Solid Waste Management 
This chapter will provide general information regarding solid and hazardous waste. It will be 
important to know the types of wastes generated, which types of wastes are on the decline and 
which ones are steady or increasing, the various waste management options, and the federal 
agencies and legislation regarding waste management. 
 
Definitions: Page 756-759 
Infectious waste 
Hazardous waste 
Sanitary Landfill 
Solid waste 
 
Integrated Waste Management (IWM)  
Four basic options as identified by EPA 
The IWM Hierarchy  

a.   Source Reductions 
      1.   What is the focus? 
      2. Examples 
      3.   Cost internalization 
b.   Recycling 
      1.   Perception 
      2.   Problems associated with recycling 

            c.   Combustion 
                  1.   Advantages 
                  2.   Major constraints 
            d.   Landfilling 
                  1.   Advantages over other options 
       2.   Aspects of a modern landfill    Page 820-829 
Sources, characteristics, quantities of residential & municipal solid waste. See Table 5-2 
 
Commercial and Household Hazardous Waste  
Contamination Aspects 
Quantities Typically Generated 
Typical examples of these kinds of hazardous waste 
Medical Wastes 

a. Federal Regulations 
b. Examples of medical waste 
c. Types of Wastes that are Exempted 

 
 
 
 



Solid Waste Collection 
Costs involved as an overall percentage of costs and direct costs of hauling 
Collection frequency 
Personnel Requirements and Health Issues 
Finally, carefully read of the issues  compost and constraints to its use beginning on pg. 806. 
 
Hazardous Waste   Page 872-885 
Four characteristics of hazardous waste 
Kinds of waste not regulated under RCRA 
Legislation: 
 RCRA 1976 
 RCRA 1984 Amendments 
 CERCLA 
 TSCA 
Who are the major generators of hazardous waste? 
Hazardous Waste Management 
 The ultimate goal 
 The options 
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Chapter 8  Food Protection  Page 1045,  middle of 1048 to 1050 (very important section) 
Top section of 1052, Middle of 1058-1059, 1063-1064, 1068-middle of 1070, 1074-1075, 1084, 
1097 
 
Although the majority of questions on the Registered Sanitarian Exam related to food protection 
are taken from and review in the Marriott Text study guide, this chapter in Salvato includes 
important information not specifically discussed in that text. Please read and review the pages 
noted above. These pages will discuss the following subjects important to test preparation. 
 
Food Handling and Temperature Control 
Know minimum cooking temperature requirements eggs, fish, beef, poultry, pork, leftovers, 
stuffing… 
Know hot holding temperature requirements 
Serving prepared foods (temperature requirements) 
Turkey thawing in refrigerator information 
Cooling of bulk foods 
 
Food Handler Examination and Responsibilities 
Read this section carefully 
 
Food Additives 
The effects of Sulfites and Nitrites on food and health effects 
 
Foodborne Pathogenic Organisms 
Review information in this section with emphasis on C. botulinum 
 
Ice 
Potential for contamination 
Bacterial Standards 
 
Dry Food Storage 
Recommendations for storage environmental conditions 
Space requirements 
 
Milk Quality 
USDA Criteria 
FSIS Inspections 
Mastitis 
Pasteurization 
Temperature during storage, after milking….. 
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Chapter 9  Recreational Areas   
Information of swimming pools and other water recreation activities  
Read page 1187 to middle of 1213, 1218 to middle of 1242 
 
Health Considerations 
Diseases potentially transmitted due to improperly operated pools, beaches, spas, hot tubs 
Skin infections 
Upper respiratory associated diseases 
Incidence of outbreaks as reported by CDC 
Source of these outbreaks 
Particular problems with bathing beaches, hot tubs, spas and whirlpools 
 
Regulations and Standards 
Bathing beach water quality standards 
Coliform levels in pools 
Enterococci’s role in determining incidence of gastroenteritis 
 
Swimming Pool Water Quality  
Proper pH, alkalinity, and clarity 
Review Table 9-1 
 
Sample Collection 
At a pool 
At the beach 
 
Accident Prevention and Life Saving 
Incidence of swimming pool injuries 
Swimming pool drownings 
 Type of pool most implicated 
 Age groups most effected 
Pool related Accidents 
 Major types of injuries 
 Primary Causes 
 Preventive methods 
  Placement of diving boards 
  Number of trained guards recommended by Red Cross 
 
Pool Design 
Pool area and depth 
Source of fresh water 
Recirculation system (Note the Six Points under this heading and be sure to read the footnote 
regarding turnover rates) 
Disinfection (Review only points 1, 2, and 3 under this heading) 



Filtration 
Overflow gutters and skimmers 
 
Swimming Pool Operation 
Water Quality 
Routine tests performed 
Disinfection; what are the options 
Acceptable levels  of pH, chlorine, bromine, calcium hardness in pool water 
 
Control of pH 
The effects of improper pH levels 
Normal and recommended levels 
What may cause a sudden increase or decrease in pH 
How to increase pH to normal levels 
How to lower pH to normal levels 
 
Controlling Alkalinity 
The effects of improper levels 
Recommended levels 
How to increase alkalinity to normal levels 
How to lower alkalinity to normal levels 
 
Iron and Manganese 
Problems caused by increased levels 
Quick test to determine presence of excessive levels 
 
Algae 
What leads to algae problems 
How to control algae 
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Chapter 10  Residential and Institutional Environment  
 
Plumbing:  Read Page 1340 to the Middle of 1364 
By being able to define the following terms, the information conveyed for test purposes will be 
met: 
 Air gap 
 Back siphonage 
 Cross connection 
 Vacuum breaker 
 
Indoor Air Pollution Read page 1350-1361 
Biological contaminants 
 Sources 
 Examples of Respiratory diseases caused by indoor air biologics 
Thermal and Moisture Requirements 
 Recommended temperature levels 
 Recommended humidity levels 
 Problems associated with high humidity levels 
 
Ventilation      Read page 1361-1364 
Acceptable minimum supply of fresh air per occupant 
Standards for schools 
Respiratory Illness Control 
 NIOSH Suggestions 
 
Institutional Sanitation       Read page 1369-1384 
Definitions: 
Institution 
Nosocomial infection 
 
Hospitals and Nursing Homes 
Incidence of hospital acquired infections 
Examples of such infections 
Reasons why hospital acquired infections occur 
Preventive measures and recommendations 
 
Hospital Related Waste 
Types of wastes 
% of waste that is considered infectious waste 
Proper handling of infectious waste 
Regulations and regulatory agencies involved 
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Chapter 11   Environmental Emergencies and Emergency Preparedness 
Read Pages 1393-1416. Also read and review the Beck Supplement to Salvato which is 
attached as an addendum to the study guide 
 
Introduction: 
Historical perspective of emergency planning 
OSHA Involvement Early On 
Hazard Communication Standard 
 Common name 
 Purpose 
 MSDS Sheets 
Know the primary purpose(s) of the following: 
 EPCRA 
 SARA 
 HAZWOPER 
What is the key to successful emergency preparedness 
 
Emergency Operations Centers (EOC) 
In an industrial setting 
Proper location in an industrial or community 
Who should be admitted 
How should EOC be utilized 
Power supply concerns and precautions 
Sirens 
PPE 
 
Emergency Action Levels 
Be able to identify/match descriptions of each action level and what each represents 
Know the criteria  and involvement for each Biosafety level (Found on pages 50 through 58 in 
the Beck Supplement to Salvato (Found in back of study guide) 
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Chapter 1 Sanitation and the Food Industry  
Reading Assignment:  Page 1-11 
There is general information regarding the complexity of the food industry, the agencies that 
monitor and enforce their activities and data regarding the size and complexity of the problems 
associated with Food Sanitation 
 
Definitions     
 
Sanitation 
HACCP 
Laws 
Regulations 
 Substantive 
 Advisory 
Adulterated Foods 
 
Carefully Read and Have Knowledge of the Causes and Foods Implicated of Sample 
Foodborne Outbreaks on Page 5 and 6 Involving: 
 
Salmonella enteriditis 
E-coli 0157:H7 
Listeria Monocytogenese 
 
FDA Regulations 
 
Have knowledge of: 
Interstate Commerce 
Misbranded and Adulterated Foods 
U.S. Marshall’s Assistance 
 
USDA 
 
Have knowledge of: 
Federal Meat Inspection Act 
Poultry Products Inspection Act 
Egg Products Inspection Act 
FSIS 
Pathogen Reduction:  HACCP Final Rule 
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Chapter 2  The Relationship of Biosecurity to Sanitation 
Reading Assignment:  Page 16-24 
 
This chapter reviews the importance of protecting our food supply from natural and intentional 
microbial, chemical, and physical contamination. Also, discussion of the Homeland Security Act 
and concerns we might have in this time of terroristic activity. 
 
Key Issues to Study: 
 
Knowledge and History of Bioterrorism in food processing and food preparation areas. 
 
Possible Agents that may be used in terrorist attacks 
 Hemorrhagic fever virus 
 Ricin 
 Botulinum toxin 
 
Food Industry’s Focus:  Reference to the 3 P’s 
 Personnel 
 Property 
 Product 
 
Bioterrorism Protection Measures 
 FDA Interim Final Rules 
 Bioterrorism Act 
 
Collaboration Between Biosecurity and Pest Management 
 Registration of Food and Animal Feed Facilities 
  Biosecurity Act Requirements 
  Define facilities 
  Exemptions 
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Chapter 3 The Relationship of Microorganisms to Sanitation 
Reading Assignment:  Page 25 to the middle of Page 55 and Salvato as noted 
There is an in-depth review of the effects of microorganisms on food causing spoilage, illness 
and in some cases being used positively to process certain foods, how contaminated foods can 
cause illness when ingested and how microorganisms grow and die. 
 
Definitions     
 
Microorganism 
Foodborne illness 

Food Infection 
Food Intoxication 

Pathogen 
Bacteriostats and Bacterocides 
D Value 
Aerobic and Anaerobic bacteria (These are also defined in Salvato Chapter Reviews) 
Biofilm 
Foodborne Illness Outbreak 
 
Microorganisms Common to Food 
 
Most common to food are Bacteria and Fungi 
 
Mold: (Multicellular) 
 Conditions under which they grow 
 Beneficial Molds and Molds that can cause illness 
 How to Control Molds 
 
Yeast: (Unicellular)  Larger than Bacteria 
 Generation of Yeasts 
 Conditions under which yeasts grow 
 How to Control Yeast 
 
Viruses: (Not really a microorganism, but a single molecule of DNA or RNA in a protein 
wrapper.) 

Unlike the others, they cannot reproduce outside a living host and die much quicker in the 
environment 
Employees are carriers 
How are they transmitted to foods 
What foods are more likely to contain viruses 
Hepatitis A is the most common viral foodborne illness 



Bacteria  (Unicellular) 
 Know morphology of bacteria 
 Read about spore forming bacteria 
 Bacterial Growth: What occurs during each of the following stages 
  Lag phase growth 
  Log phase growth 
  Stationary phases 
  Accelerated death phase 
  
Factors Affecting Microbial Growth (Especially related to bacteria) 
 
To begin, this new edition of Marriott has confused the issue to temperature control by using 
Celsius instead of Fahrenheit. Therefore, I will convert temperature parameters used in the 
section from page 30-34  for you here: 
 
14  0C = 57.2    0F    20 0C =  68  0F   40 0C =  104  0F            45 0C =  113  0F   
15.5 0C  =  60  0F    3 0C  =  37.4 0F     4 0C  =  39.2 0F 
 
Factors 
 
Temperature:  The Food Code States that microbes grow best in the danger zone which is 41 0F 
to 140 0F.  The perfect growth temperature for most bacteria is 98.6  0F which is human body 
temperature.  
 
To avoid the danger zone, regulations require foods to be stored below 41 0F in a refrigerator 
until ready for preparation and be cooked to an internal temperature of 140 0F as soon as 
possible. There are exceptions to these rules discussed in Salvato Page 1049. 
 
The minimum internal cooking temperature: 
-For eggs, fish and beef is 145 0F 
-For Poultry, Pork, and leftovers including stuffing is 165 0F 
-Frozen meat and poultry should be thawed in a refrigerator at 40 0F * 
-Prepared foods, especially protein types, should be served immediately, kept temporarily 
  at a temperature of less than 40 0F or on a warming (steam) table maintaining a                                                   
  temperature of 140 0F or above until served 
 * Note Table 8-1 on Turkey Thawing Time According to Size 
 
Also, note the classification of Microbes According to Temperature 
 Thermophiles 
 Mesophiles 
            Psychrotrophs 
 Know examples of each and temperatures in each classification 
 
 



Oxygen Requirements:  Some microorganisms require free oxygen and some thrive in non-
oxygen environments, while others can survive in either.  Know examples of each 
 
Relative Humidity: Know how much humidity is necessary and how are microorganisms affected 
by RH. What problems can high humidity lead to and know it association to Water Activity Aw 

 
pH:  Yeasts can grow in an acidic environment, molds can grow in a wide pH range, while 
bacteria prefer a neutral pH of 7, but there are potentially hazardous foods that can survive and 
proliferate at ph levels of 4.6 and above. 
 
Nutrient Requirements:  Most microorganisms need external sources of nitrogen, carbohydrates, 
protein, or lipids. They get all of these from foods we call potentially hazardous foods such as; 
milk and milk products, eggs, poultry, meat, pork, seafood, shellfish…..but also other foods we 
as well. 
 
Foodborne Illness 
 
Page 35-52 is an important section on foodborne illness. Table 3-3 (Page 39-41) should be very 
helpful when reviewing for the test, but specific information is included within these pages that 
will also generate numerous test questions. 
 
http://vm.cfsan.fda.gov/~mow/intro.html is a website that discusses all foodborne illnesses. 
 
Suggestion:  Make 3 by 5 cards on each of these foodborne illnesses noting foods implicated, 
signs of symptoms of illness, incubation time, prevalence and what populations are most 
affected. Also, note anecdotal information such as the foodborne illness caused by Yersinia 
enterocolitica mimics appendicitis. Also, it is one of the few foodborne illnesses that is 
psychrotrophic. 
 
Apply these study parameters to the following foodborne illnesses found in the readings from 
page 35-52. 
 
Bacillus cereus  Listeriosis     
Botulism   Salmonellosis     
Campylobacteriosis  Shigellosis     
Clostridium perfingins Staphylococcal Intoxication 
E-coli 0157:H7  Yersiniosis 
 
Also, know some general info. of   Trichinosis, Enterotoxigenic e-coli, and Vibrio spp. 
 
Microbial Destruction  Page 53-55 
 
This basic information has already been presented or will be included in other sections. 
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Chapter 4  The Relationship of Allergens to Sanitation 
Reading Assignment:  Page 70-75 
This is a short chapter addressing a problem of growing importance in the food processing 
industry. Industry sees this as an urgent problem that must be addressed and the public warned. 
Data included as the prevalence states that 30,000 emergency room visits and  200 deaths are 
attributed to food allergens each year with 2 to 3% of adults being affected and 4 to 8% of our 
children. 
  
What You Should Know 
 
How is industry addressing this problem? 
What are the Eight Foods that most likely contain allergens? 
What agencies are involved in addressing the problem and what are they doing? 
What are allergens? 
What is the natural human response that leads to a reaction? 
What kinds of symptoms follow? 
What are the causes of Allergen contamination? 
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Chapter 5  Food Contamination Sources 
Reading Assignment:  Page 76-78 
Primarily, this chapter is an overview of information that is presented in previous chapters and 
chapter yet to be reviewed. Pertinent information to review in this chapter includes: 
 
Page 76-  Cold Storage:  Refrigeration is the most viable method of reducing the effects                                      
      of contamination. Cooling rates are affected by container size with Clostridium                                  
                 perfringins (the cafeteria germ) used as an example.  
 
Page 77-   Chain of Infection which illustrates the events or factors that lead to an   

infection. Here is an example for Salmonellosis caused by undercooked chicken 
 
  Agent: Salmonella enteriditis 
  Reservoir:  Intestinal Tract of Warm Blooded Animals 
  Portal of exit: Feces  
  Mode of Transmission:  The undercooked poultry 
  Portal of Entry:  Ingesting (eating the undercooked food) 
  Host Susceptibility: Those most susceptible to Salmonellosis are the                          
                        elderly, the very young and those already immuno-compromised. 
 
  If the host is not susceptible or if the chicken had been cooked properly,  
                        Illness does not occur. Break any link in the chain and illness is prevented. 
 

 
 
   
Page 78-   Review Figure 5-2 
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Chapter 6  Personal Hygiene and Sanitary Food Handling 
Reading Assignment:  Page 83-98 
Humans are the most common source of food contamination. Hair, perspiration, dirty clothing,  
excessive jewelry, purses, coats, finger nail polish, long fingernails harboring bacteria, working 
around food while suffering from a communicable disease are just a few ways that humans 
contaminate foods with pathogenic bacteria. 
 
Definitions     
Hygiene 
Personal hygiene 
Carrier 
 
Pathogens that food service workers tend to be carriers of include: 
 Staphlycoccus aureus 
 Salmonella 
 Shigella 
 Hepatitis A-  May be a carrier for up to 5 years after becoming well. 
 
The Importance of Handwashing 
 Proper handwashing procedure 
 How long should it take to wash hands properly 
 Mechanical handwashing- How effective is it? 
 Alcohol hand rubs, gels, or rinse sanitizers- How effective is it? 
 Use of gloves- The controversy  
 
Employee Personal Hygiene Risks 
 Employee responsibilities 
 What to look for during an employment interview to predict hygienic behavior 
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Chapter 7  The Role of HACCP in Sanitation 
Reading Assignment:  Page 99-114 
HACCP is a preventive approach to hygiene and safety. It has nothing to do with food quality, 
only those aspects related to potential health concerns. The keys to HACCP are prevention and 
documentation. A team determines how and where food safety hazards exists and set forth to 
address these critical control points. 
 
Definitions     
HACCP 
Hazard 
CCP 
 
History of HACCP 
Its Origin 
What agencies and company were first involved in its implementation? 
What was the reason for it earliest implementation? 
Poultry and Seafood were the first industries to implement HACCP 
 
The Focus of HACCP 
Proper Temperature Controls 
Particularly, improper cooling of hot foods 
How HACCP differs from traditional inspectional programs in attaining sanitation goals  
The benefits of HACCP 
The first major pathogen targeted by HACCP 
HACCP Principles- General Review Only 
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Chapter 10  Sanitizers 
Reading Assignment:  Page 165-179 Up to Peroxy Acid Sanitizers 
This is an in-depth review of the efficacy and properties of various sanitizers being used in food 
processing and the food service industry. Table 10-2 gives an excellent overview of the more 
common sanitizing options and when one is best used over another. Each sanitizing option has its 
own advantages and disadvantages. It would serve one well to be aware of these variances.  
 
Definitions     
Disinfectant 
Sanitizer 
Sterilize 
 
Sanitizing Methods: 
Thermal (Heat) Sanitizing 
 Steam 
 Hot Water 
 
UV Radiation 
 
Chemical Sanitizing:  Efficacy is affected by the following physical factors 
 Temperature  ** 
 Exposure Time   ** 
 Concentrations   ** 
 pH    ** 
 Equipment cleanliness 
 Water hardness  ** 
 Microbial population   
 
Relate these physical factors (especially those noted **) to each of the following chemical 
sanitizers: 
 Chlorine 
 Iodine (Especially Idophors) 
 Quaternary Ammonia 
 Acid Sanitizers 
 
Also, be aware of which sanitizers work best in hard water, which ones work best in destroying 
viruses, bacteria, yeasts, which ones are corrosive, etc. 
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Chapter 13  Pest Control 
Reading Assignment:  Page235-255 
This chapter discusses many of the pests that contaminate our food supply, potentially causing 
disease. In addition, these pests are very destructive costing the food industry billions of dollars 
annually. Although various control measures are discussed for each pest, keep in mind that good 
housekeeping is the first and best line of defense against these pests. 
 
Cockroaches  
The most common pest in the food industry worldwide 
Potentially carry about 50 pathogens such as cholera, salmonella, and shigella 
Spread these pathogens through contact with food  
Prefer foods high in carbohydrates 
Identifying the species of cockroach present aids in their control 
 
Species of Cockroaches:  For each, know their comparative sizes, how many roaches they 
produce per egg capsule and how often, and where they are found 
German cockroach 
American cockroach 
Oriental cockroach 
 
Control Measures: 
Effective Sanitation 
Lighting in storage rooms and building exterior 
Filling cracks in floors and walls with caulking 
Eliminate small spaces between equipment 
Use of pesticides as a last resort 
 Diazanon- used as a residual sprayed in cracks and crevices 
 Dursban- effective against roaches that developed resistance to other pesticides  
 Pheromone traps 
 IGRs (Insect growth regulators) 
 
Flies 
The most common seasonal insect in food service and food processing plants 
Although there are numerous species of flies, the one species that presents a public health 
concern in the housefly (Musca domestica) 
Pathogens carried by Housefly are numerous and include typhoid, staph, salmonella, dysentery. 
They feed on animal and human waste 
Life cycle of the Housefly 
Know how they contaminate food 
Control measures 
 



Rodents 
Both rats and mice are difficult to control because of their highly developed sense of smell, 
hearing and touch. Bait shyness is always a problem because they tend not to go near anything 
new in their surroundings, rats more so than mice. 
 
Rats 
Can enter through an opening the size of a quarter 
Are good climbers, swimmers, and jump well 
Are dangerous and destructive, potentially carrying every conceivable pathogen known and 
causing more than 10 billion dollars of damage to the food industry annually 
Produce an average of 20 offspring per year 
Species of Rats 
 Norway Rat (Rattus norvegicus)- the most abundant and largest 
  Brown, 18-25 cm long, blunt nose and thick body 
   
 Roof Rat (Rattus rattus)- found in south and along west coast. Nests are elevated 
  Black or Gray, 16.5-20 cm long 
Mice 
Can enter through an opening the size of a nickel 
Are good swimmers, excellent sense of balance 
Also potentially carry numerous pathogens 
Produce an average of 30-35 offspring annually 
Mice do not need a source of water to survive, metabolize their own from food 
Enter food facilities generally in crates and cartons 
 
How to Control Rodents: 
Prevention of entry- know the various options noted in text 
Elimination of shelter and food sources 
Poisons, Gassing, Trapping, Ultrasonic devices 
 
 
Note:  Most of the information in the following chapters has                               

been covered in previous readings, so focus on the following; 
 
CHAPTER 16    DAIRY PROCESSING PLANT SANITATION 
Read only “Role of Pathogens” in this chapter. Pg.  284-to top of 286 
 
CHAPTER 21    FOODSERVICE SANITATION 
Read only 371 to top of 373 
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What are coliforms?

Group of gram negative, 
aerobic to facultative 
anaerobic, non-spore 
forming rod shaped 
bacteria that ferments 
lactose at 35 o C in 24 to 
48 hours.

 
 
 
 
 

Coliforms

Are found throughout 
nature and found in the 
intestinal tract of all 
warm blooded animals, 
including humans
Normal flora of the G.I. 
tract

 
 
 
 
 
 
 



 
 
 

Why sample for Coliforms Instead of 
Specific Pathogens?

Isolating pathogens 
could be dangerous
Impossible to find 
pathogens in a 100 ml 
sample
Tests are expensive, 
difficult to perform with 
any consistency.

 
 
 
 

Collecting a Sample

100 ml is the correct size 
sample
Sterile disposable whirl 
pacs or containers must 
be used
Sterile technique must be 
pursued during testing

 
 
 



 
 
 

Total Coliforms

Total coliforms refer to the 
genera:   
Escherichia, Enterobacter,   
Citrobacter,  Klebsiella and 

are visible as red colonies on 
an M-endo media incubated 
at 35o C for 24-48 hours.

 
 
 
 

Fecal Coliforms

Refers to:  Escherichia 
and Klebsiella only

And seen as colonies 
with a green sheen on 
a MFc media incubated 
at 44.5 o C for 24-48 
hrs.

 



 
 
 

Three Procedures for            
Coliform Testing

Membrane Filtration
Most Probable Number 
(MPN) also called multiple 
tube fermentation
Presence/Absence Test
Easy Gel- Pour plate

 
 
 
 

Other Coliform Tests

MUG Tests-glucuronidase (an enzyme 
specific to e-coli) is hydrolyzed and 
fluoresces under a black light
M-coli Blue-
Colilert

 



 
 
 

Membrane Filtration

MF apparatus
Membrane filters
Petri dish with pad
Forceps
Alcohol burner
Appropriate media
Vacuum pump
– Manual hand held
– Electric pump

 
 
 
 

Membrane Filtration Steps

Apply filter to funnel base
with sterile forceps
Pour in 100 ml sample
Apply vacuum
Take off filter from base
with sterile forceps
Roll filter onto pad
saturated with media
Invert and incubate



 
 
 
 

Membrane Filtration
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Calculations: 
 
There will be five to seven questions in the second part of the Registered Sanitarian 
Examination. Included in the back of the study guide are sample questions with step by step 
instructions toward solving each problem. 
 
Constants used in all of the problems: 
 
Gallon of water weighs 8.34 pounds 
 
Converting cubic feet to gallons 7.48 
 
The formulas for all problems are very similar. 





 



























 



 


